Characterization of XANES spectra. Experimental Co and Cr K-edge XANES spectra of the (Co, Cr)-MoS2, together with the calculated spectra for the structural model. The Co and Cr K-edge X-ray absorption near-edge structure (XANES) spectrum of (Co, Cr)-MoS2. The Co K-edge spectrum exhibits three characteristic peaks A, B, and C, which could be resembled by the calculated spectrum for the structural model of Co substitution for Mo site in MoS2 by using the ab initio code FEFF8. 2 On the other hand, the Cr K-edge XANES exhibits four characteristic peaks A, B, C, and D; they could be well reproduced by the calculated spectrum for Cr anchored on the atop Mo sites. These results provide support for the formation of Co substituting for the interior Mo sites and Cr anchored on the atop Mo sites. Figure 12) . The ferromagnetism in MoS2 materials induced by defects, strain or alien dopants with TC much higher than room-temperature has been previously reported in literature. [5] [6] [7] [8] Due to the low dopant content and the low carrier concentration in our samples, the room-temperature ferromagnetism could be understood within the framework of BMP mechanism. It is widely known that the CVD preparation of MoS2 nanosheets inevitably produces a certain amount of sulfur vacancy, which plays important roles in activating the weak ferromagnetism and PL property. 5, 9, 10 The spins of the localized defects (electrons bound by S vacancy) align those of the nearby Co ions, producing an effective magnetic field and activating the ferromagnetic interactions between Co ions within the polaron radius (Supplementary Figure 13) . Supplementary Figure 13 . Schematic presentation of magnetic polarons. Due to the low dopant content and the low carrier concentration in our samples, the roomtemperature ferromagnetism could be understood within the framework of BMP mechanism. It is widely known that the CVD preparation of MoS2 nanosheets inevitably produces a certain amount of sulfur vacancy, which plays important roles in activating the weak ferromagnetism and PL property. 5, 9, 10 The spins of the localized defects (electrons bound by S vacancy) align those of the nearby Co ions, producing an effective magnetic field and activating the ferromagnetic interactions between Co ions within the polaron radius. Supplementary Figure 18 . Anomalous Hall-effect measurements. Magnetic field dependence of Hall resistance of (Co, Cr)-MoS2. Scale: 5 μm. AHE is an important tool to characterize the ferromagnetic properties of materials. According to the formula xy=R0B+4RsM, where R0B is the ordinary Hall effect, 4RsM is the anomalous Hall effect with M being the magnetization, the AHE signal could be well correlated with the magnetization. It is reasonable to expect that the saturation field of AHE should be consistent with the M-H loops. In reality, however, AHE signals could be hardly detected in many ferromagnetic materials, because of the low concentrations of carriers or high magnetoresistance that make the AHE signals buried in the background signal of the AHE measurement system and even become undetectable. [13] [14] [15] [16] For example, as reported by Huang et. al., V-doped ZnO shows the discernible M-H curves in the SQUID measurement, but no clear AHE signal was observed. 13 Oyosaki et al. also reported the absence of AHE in Ti0.97Co0.03O2-δ films with a low carrier content. 15 In these studies, the results of AHE could not simply equate with the M-H loops. Xu et al. observed the AHE signal in Co-doped ZnO, but the signal-to-noise ratio is too poor to give a consistent saturation field with that observed in MR. 16 In our samples, since the content of the carriers is very low, the AHE signal is observable but very weak, which is not precisely equal to the M-H loops (Supplementary Figure 14) and the MR results in terms of the saturation field. In other words, we could not determine the saturation field merely from the AHE signal, and therefore the AHE results are not quantitatively equal to the M-H loops and MR results. Qualitatively, the AHE signal, weak as it is, still affords evidence to the room-temperature ferromagnetism of a single flake of (Co, Cr)-MoS2 monolayer, in line with the MOKE M-H loops. 
